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Abstract: Nowadays, the consumers’ awareness and health-consciousness are 
increasing, which results in food selection and pressure to avoid the synthetic 
additives that may be responsible for many health risks, including cancer and 
carcinogenesis. Given these circumstances, many laboratories have done extensive 
research in order to develop safer natural antioxidants. This mini review attempts 
to provide new information about basil (Ocimum basilicum L.), which could be 
used in the prevention and treatment of various diseases caused by tested 
pathogens. Basil essential oil could be a good alternative to synthetic 
antimicrobials. It could also be used as raw material in food manufacturing and in 
the pharmaceutical and chemical industry. The aim of the present mini-review is to 
synthesize the main uses of basil (Ocimum basilicum L.) as an aromatic plant, 
highlighting its chemical composition with effects on food preservation and human 
health, highlighting its chemical composition with effects on food preservation and 
human health. 
 





Nowadays, a big number of plants possess great economic value. It 
is estimated that approximately 700,000 species of tropical plants exhibit 
medicinal properties and can be used as antibacterial, antiviral, antifungal, 
antiallergic, anticarcinogenic and larvicidal agents (Predoi et al., 2018). 
Great interest has been focused on the essential oils and on herbal 
extracts, due to their potential as a source of natural antioxidants and 
biologically active compounds. The antimicrobial and antioxidant activities 
of essential oils have provided  the basis of many utilizations, including 
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fresh and processed food preservation, pharmaceuticals, alternative 
medicine and natural therapies (Hussain et al., 2008). 
In order to decrease the oxidative processes, some antioxidant 
compounds are added during the food manufacturing process. However, 
their effectiveness in high temperature processes, such as frying or baking, 
is more complex as both oxidative and thermal reactions are involved 
(Veronezi et al., 2014). 
Efforts have also been made to explore the potential of some 
essential oils for the treatment of infectious diseases so as to substitute 
standard pharmaceutical remedies (Hussain et al., 2008). Basil (Ocimum 
basilicum L.) is an aromatic herb that is used extensively to highlight a 
distinctive aroma and flavour to food, in particular using fresh or dried 
leaves (Lee et al., 2005). 
The O. basilicum essential oils are extremely rich in  a wide and 
varying array of chemical compounds, depending on variations in chemo-
types, leaf and flower colours, aroma and origin of the plants, and can be 
used as aroma additives in food, pharmaceuticals, and cosmetics (Hussain et 
al., 2008). 
 
Botanical aspects and origin 
Basil is one of the most popular herbs in the world. The name 
Ocimum means in Greek “to be fragrant.” The common name basil derives 
from the Greek words basileus meaning “king” or basilikon meaning 
“royal” (Makri and Kintzios, 2008).  
Native from Asia, basil (Ocimum basilicum) is used especially for its 
leaves that are green and ovate, with a lustrous, smooth upper surface, its 
sizes and shapes ranging by cultivar. Annual or sometimes perennial,  with a 
height up to 150 cm,  this herb leafs size can reach  11 cm long, and 1 cm to 
6 cm wide (Pushpangadan and George, 2012). 
Since antiquity it was used according to legends in the fight against 
evil, as an antidote. Ancient Egyptians and ancient Greeks used basil as a 
protector in relation to the spirits of the dead. It was hung above the door to 
chase away evil spirits. It was often used as an assurance that the man who 
had passed away, if he had basil (in his mouth or in his hand), would reach 
heaven, the gates of heaven would open to him. 
It has been used as an insect repellent and flavouring agent since the 
sixteenth century by the English. The first attempt of preservation was in 
layers of salt and kept in earthenware crocks, or air dried. True value of 
basil has long been debated by the mind of the physicists of the time, some 
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rejecting it as a poison, and others recognizing its true value as a medicinal 
plant (Makri and Kintzios, 2008). 
 
 
Chemical composition and medicinal use 
According to Ben-Ali et al. (2014), the composition of the basil 
essential oil is different from other Mediterranean oils. This could be 
explained by the basil variety, climatic conditions and period of plant 
collection. For instance, Hussain et al. (2008) demonstrated that basil is 
richer in cineol in winter than in summer. Phippen and Simon (1998) 
identified fourteen different anthocyanins in purple basils.  Eleven of the 
pigments were cyanidin based with cyanidin-3-(di-p-coumarylglucoside)-5-
glucoside as the major pigment. Three minor pigments based on peonidin 
were identified.  
Basil (Ocimum basilicum) contains cineol, pinene, methyl chavicol, 
d-camphor and ocimene. The major aroma constituents of basil are 3,7-
dimethyl-1,6-octadien-3-ol (linalool; 3.94 mg/g), 1-allyl-4methoxy benzene 
(estragole; 2.03 mg/g), methyl cinnamate (1.28 mg/g), 4-allyl-2-
methoxyphenol (eugenol; 0.896 mg/g), and 1,8-cineole (0.288 mg/g) (Lee et 
al., 2005). 
Among the compounds identified in the essential oil and volatile 
aglycones from basil, eugenol was considered the main contributor of the 
antioxidant capacity (Politeo et al., 2007). 
In traditional medicine the leaves and infusions of basil, were 
commonly used for headache, cough, earache, bronchitis, flu, colds, 
sinusitis; in India it was used to treat snake bites and rabies using an 
ointment made of basil leaves, while in the Mediterranean areas to decrease 
plasma lipid content. Other researchers demonstrated the medicinal uses of 
basil leaves in the treatment of diarrhea, dysentery, constipation, flatulence 
and worms. It is useful as an analgesic and also as an insect repellent, it can 
likewise be an efficient cure for rheumatism, muscle aches, gout and 
exhaustion. Basil ointment applied directly to skin is a cure for acne and 
warts (Pushpangadan and George, 2012). 
Some researchers have also provided some findings which 
emphasized a direct effect of basil constituents on the central neural system.  
The noise stress-induced reduction in total acetylcholine content  is 
reduced by the volatile compounds in the plant, ranging by season, leaf-
derived ethanol extracts of O. sanctum, and increase the activity of 
acetylcholinesterase in the cerebral cortex, corpus striatum, hypothalamus, 
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and hippocampus of brain, possibly through the exertion of antioxidant 
activity (Makri and Kintzios, 2008). 
Ocimum basilicum is quite often  used to treat fever, and also  as an 
antibacterial and antifungal agent  (Sharafati-Chaleshtori et al., 2015). High 
concentrations of caffeic acid derivatives such as chicoric acid are in noticed 
in basil. Due to the high concentration of rosmarinic acid, basil extracts have 
a strong antioxidant capacity in medicine and food industry (Ben-Ali et al., 
2014). Fernandes et al. (2019) said that its action goes beyond the concept 
of a spice, due to its therapeutic properties in traditional medicine.  
 
Usage and applications in food processing 
The main use of basil is in culinary purposes, as a fresh ingredient, 
added last because high temperatures can destroy the flavour. The leaves are 
widely used for flavouring purposes in soups, meat pies, fish dishes, certain 
cheeses, tomato salads, cooked cucumber dishes, cooked peas, squash, and 
string beans as well as vinegars and oils. Chopped basil may be sprinkled 
over lamb chops before cooking. Basil is the major ingredient in pesto, a 
green Italian oil-and-herb sauce and is often used with or as a substitute for 
oregano in pizza toppings, spaghetti sauces, meat balls, or in macaroni and 
cheese bakes. The oil may also be used as a flavouring for certain dental and 
oral hygiene products (Pushpangadan and George, 2012). 
Today, there is a wide tendency to replace the synthetic preservatives 
with aromatic compounds like essential oils in food. The high content of 
phenolic compounds, inhibit oxidation of lipids by giving a hydrogen atom 
to the free radicals, resulting an antioxidant activity. Due to the strong 
antioxidant action of essential oils obtained from medicinal plants, they 
have recently been considered not only for the prevention and treatment of 
various diseases, but also as natural food preservatives (Sharafati-
Chaleshtori et al., 2015). 
According to Sharafati-Chaleshtori et al. (2015) Ocimum basilicum 
inhibit oxidation of linoleic acid in beef products. Sunflower oil can be 
stabilized very effectively by basil methanolic extract. According to Ben-Ali 
et al. (2014)  by  improving the oil hydrolytic stability, basil methanolic 
extract has the capacity to inhibit the double bond conjugation and thermal 
deterioration. The stabilization efficiency of basil extract at concentration of 
200–500 ppm is comparable to conventional synthetic antioxidants. 
The potential antioxidant power of basil essential oil was explored 
under frying conditions by some researchers. Two concentrations (200 or 
500 ppm) were added to palm oil (PO) to evaluate their effect on fat 
oxidation/degradation during repeated frying of French fries at 180ºC. 
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Those authors detected higher oxidative stability for PO with basil essential 
oil at 200 ppm. Both concentrations showed lower p-anisidine values than 
PO without basil essential oil after 5 storage days. Total polar compounds 
and free fatty acid content in French fries were decreased by adding 500 
ppm basil essential oil.  
Thus, the performance of PO during repeated frying of French fries 
was improved by the addition of basil essential oil. Different concentrations 
of basil essential oil in relation to their antioxidant activity were assessed by 
other authors. Concentrations of 0.19, 0.38 and 0.75 mg were tested for 
antioxidant activity in the internal part of Italian type salami during 
processing, and after 30 days of storage, in terms of lipid and protein 
oxidation. Basil essential oil presents an antioxidant activity measured as an 
IC50 of 12mg/mL. During processing and storage, in the internal part of 
Italian type salami, the commercial antioxidant (control) and the formulation 
containing 0.75mg basil essential oil presents antioxidant activity in relation 
to lipids (Riveros et al., 2016). 
Edible coating it is used to inhibit the oxygen penetration to the plant 
tissue or microbial growth, and to avoid loss of moisture. It is a new food 
packaging promising method, convenient and conforms to food safety 
(Hemalatha et al., 2017). The shelf life may be extended employing natural 
antimicrobial substances, minimizing food safety problems associated with 
uncooked processed products at the same time (Mitić-Ćulafić et al., 2014). 
Hemalatha et al. (2017) added basil oil to chitosan in various 
proportions (a prominent waste of the food processing industry), and 
evaluated antifungal activity using four important food pathogenic fungi as 
follows: Aspergillus niger, Aspergillus flavus, Fusarium sp. and Penicillium 
sp. The complete growth of the microbes at 0.5% concentration was 
inhibited individually by chitosan and basil oil, while their synergistic effect 
was proved at 0.1% concentration. The thermal stability and smooth 
morphology of the composite films were revealed by both 
thermogravimetric analysis and scanning electron microscopy studies. The 
antioxidant activity and water barrier properties of the composite films were 
enhanced due to the essential oil incorporation, while there was a reduction 
in tensile strength and elongation at break. Thus, the film properties have 
promisingly been improved by the addition of basil oil to chitosan, thereby 
making it amenable for food packaging applications. 
Basil has shown strong inhibitory effect against multi-drug resistant 
clinical isolates from the genera Staphylococcus, Enterococcus, and 
Pseudomonas. In a study by Adiguzel et al. (2005) ethanol, methanol, and 
hexane extracts from O. basilicum were investigated for their in vitro 
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antimicrobial properties. The result showed that none of the three extracts 
tested have antifungal activities, but they do have anticandidal and 
antibacterial effects. Both the hexane and methanol extracts, but not the 
ethanol extracts, inhibited three isolates from the 23 strains of Candida 
albicans studied.  
Extracts and purified components of O. basilicum were used by 
Chiang et al. (2005) to identify possible antiviral activities against DNA 
viruses (herpes viruses (HSV), adenoviruses (ADV) and hepatitis B virus 
and RNA viruses (coxsackievirus B1 (CVB1) and enterovirus 71 (EV71)). 
The results showed that crude aqueous and ethanolic extracts of O. 
basilicum and selected purified components, namely apigenin, linalool and 
ursolic acid, exhibit a broad spectrum of antiviral activity. Of these 
compounds, the strongest activity against HSV-1, ADV-8, CVB1 and EV71 
was showed by ursolic acid, meanwhile the highest activity against HSV-2, 
ADV-3, hepatitis B surface antigen and hepatitis B e-antigen was shown by 
apigenin, and the strongest activity against ADV-II was shown by linalool. 
No activity was noted for carvone, cineole, β-caryophyllene, farnesol, 
fenchone, geraniol, β-myrcene and α-thujone. The essential oil from O. 
basilicum and its purified compounds, especially linalool, have antigiardial 
activity. Linalool (300 μg/ml) was able to kill 100 % parasites after one hour 
of incubation, which demonstrates its high antigiardial potential 
(Pushpangadan and George, 2012). 
In a preliminary experiment, the toxic and mutagenic potential of 
essential oil from basil and pure substances, linalool, β-myrcene and 1,8-
cineole, were tested using S. typhimurium TA98, TA100 and TA102, with 
and without S9 mix (microsomal fraction of rat liver). No mutagenic effect 
of basil derivatives was detected in any tested strain (Pushpangadan and 
George, 2012). 
Based on the size of the inhibition zone and the minimal inhibitory 
concentration, basil oil had the most powerful antimicrobial activity against 
all the tested bacteria, and S. Enteridis SE3 was the most sensitive strain to 
all the tested oils. Gas chromatography/mass spectrometry analysis revealed 
that the major constituents of the oil were linalool (64.35%), 1,8 cineole 
(12.28 %), eugenol (3.21%), germacrene D (2.07%), α-terpineol (1.64%), 
and ρ-cymene (1,03 %). When applied in ham, a fermented pork sausage, 
experimentally inoculated with S. Enteridis SE3 and stored at 4֠C, basil oil 
inhibited the bacterium in a dose depended fashion (Rattanachaikunsopon 
and Phumkhachorn, 2010). 
Stanojevic et al. (2017) had shown the effect of basil essential oil on 




Figure 1. Antimicrobial activity of basil essential oil and selected antibiotics  
(Source: Stanojevic et al., 2017) 
 
Good inhibitory effect has been shown by basil oil with the zone of 
inhibition in diameter of 9.66 mm (for B. cereus) up to 40.00 mm (for 
coagulase-positive Staphylococcus). It was demonstrated that basil essential 
oil manifested stronger antimicrobial activity on S. enterica, P. stuartii, 
coagulase positive Staphylococcus and Streptococcus group D in 
comparison to commercial antimicrobial agent Ciprofloxacin. Stronger 
antimicrobial activity on E. coli, S. enterica, P. stuartii, coagulase-positive 
Staphylococcus, Streptococcus group D and Salmonella spp. was exhibited 
by basil essential oil compared to commercial antimicrobial agent 
Gentamicin. At the same time, stronger antimicrobial activity on C. albicans 
was shown by the oil than the commercial antimicrobial agent 
Metronidazol. The results also showed that Ciprofloxacin and Gentamicin 
have had stronger inhibitory effect on the tested pathogens L. 
monocytogenes, P.aeruginosa, S. aureus and B. cereus. 
Basil seed gum (BSG) is a novel hydrocolloid extracted from 
Ocimum basilicum L. seeds. It has shown promising stabilizing and 
emulsifying properties, which makes it a potential functional ingredient for 
the food industry (Israr et al., 2017). BSG is composed of two fractions. 
One fraction is acid stable glucomannan (43%) with glucose/mannose at the 
ratio of 10:2. The other fraction is a linked xylan (24.29%) that contains 
acidic side chains at C-2 and C-3 of the xylosyl residues in the acid-soluble 
portions. In addition, it contains a minor fragment of glucan (2.31%). BSG 
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has been explored as an emulsification and thickening agent in the food 
industry (Lee and Chin, 2017). It can be used as an emulsifying agent, 
suspending, foaming agent; fat replacer, gelling and thickening agent. 
According to Hosseini-Parvar et al. (2015), by adding BSG, it is 
possible to make processed cheeses with higher firmness but slightly lower 
meltability, and at lower cost owing to the lower protein and higher 
moisture contents. Basil seed gum can effectively be used with a view to 
improve the nutritional, physico-chemical and sensory profile of bread. A 
significant impact on physical properties such as weight loss of bread (went 
down from 20.43 to 9.97g), volume (increased from 797.3 to 996.6 cm3), 
specific volume (increased from 3.47 to 4.15 cm3 g21) and width/height 
ratio of central slice (increased from 0.67 to 0.94) was observed. It also 
proved very effective in terms of crumb softness and water holding capacity 
of bread (Israr et al., 2017). 
The percentages of expressible moisture and cooking loss were 
reduced by the addition of BSG in sausages, and the combination of the 
BSG and gelatine improved gumminess and cohesiveness compared to BSG 




It can be concluded that basil (Ocimum basilicum) is not only an 
aromatic plant used for cooking, but it might also be successfully used in 
medicine, pharmaceutical industry and food industry. Basil is a powerful 
antioxidant, antimicrobial that could have positive effects on the shelf-life of 
products like meat or bakery ones, due to its rich chemical composition in 
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